Abstract. Shoes are indispensable daily necessities in life. Good shoes not only prevent foot damage, but even adjust walking posture. A pair of comfortable children's shoes can prevent children's foot distortion and help them correct walking gait (purpose). Using the Trigno Lab wireless electromyography acquisition system produced by Delsys, USA, the gait EMG data was collected from different parts of the children during walking with different materials and hardness (50, 55, 60). The SPSS software used the collected data. Analysis, to get the material and hardness (method) of children's shoes suitable for children. During the walking process, the muscle movement causes the myoelectric signal to change. The myoelectric signal is roughly in the front and back. The front part of the main muscle has slightly more than the back part. The shoes of different materials and hardness have slightly different electromyographic signals. (Results) Experimental analysis showed that when walking freely, the tibialis anterior muscle activity was greater at TPR60, and the gastrocnemius muscle activity was greater at TPR55, while the hardness had less effect on the biceps femoris and lateral femoral muscle. At the hardness of 55, the wearer's EMG signal of the rubber material sole is the largest, and the muscle activity is relatively large. For the gastrocnemius muscle, the muscle activity of the TPR material is greater, and the material has more influence on the biceps femoris and the lateral femoral muscle. Small (conclusion).
Introduction
David Hayes, a famous British podiatrist, who designed Dordorhorse children's health shoes, found from his experience that most newborn babies' feet are healthy but 60% of adults are not. He pointed out that it is caused by improper shoes during the development of children's feet; in China, National public welfare project "research on china's population foot gauge by Qiu Li, etc., shows that the majority of the feet of Chinese kindergarten children are healthy, while the number of unhealthy feet from middle school students in the same area reach as high as 80 percentage. Secondly, the Chinese people have a high incidence of hallux valgus deformity and flat feet, especially in economically developed areas. All of the above researches indicate that there is a widespread problem of children wearing shoes at home and abroad. In a word, the design of children's shoes is not reasonable enough [1] .
Limb movements [2] are the result of the interaction of nerves and muscles under the command of the brain. Surface electromyography (SEMG) is a weak non-stationary electrical signal accompanied by muscle contraction. It contains important neuromuscular information and is widely used in rehabilitation medicine, human-machine interface and other fields. Based on the mechanism of the generation of myoelectric signals, this experiment chooses the basic movements (walking) of the human body that can characterize the strength of muscle activity to make an electromyography test on children wearing different shoes (different hardness and material). through the qualitative analysis of the strength, weakness, and attenuation of the signal. We will try to find the data parameters of the children's shoes suitable for children. It can provide technical guidance for the production of the enterprises and some suggestions for the consumers. systems, and desktop computers. These include 16 surface electromyography channels and 48 threedimensional accelerometer channels. The signal frequency is 2000Hz, the effective distance is 40m, and the EMG signal can be continuously collected for 8 hours. Data can be recorded simultaneously and monitored in real time, with no delay between the sensor and the acquisition system. The EMG works Analysis System performs a variety of signal processing and data analysis. 
Experimental Site
Leg movement is the result of the interaction between the nervous system , the muscles and joints of the legs under the control of the cerebral cortex [3] , while the muscles in exercise are mainly quadriceps, which are used to stretch the knee joint, and the biceps femoris is mainly responsible for bending the knee. Stretch your hips. The tibialis anterior muscle prevents the soles of the feet from patping the ground while walking, and at the same time, stabilizes the ankle joint and assists in pushing the trunk forward. The medial head of the gastrocnemius and the lateral head of the gastrocnemius have both knee flexion and plantar flexion, which can provide power for walking. The test of myoelectric signals is the test of the electromechanical signals of these muscles. Find 6 children (female) aged 12-13 years old, weighing 40kg-50kg, with height meeting 140-160CM. Inform the testing process and precautions. Wipe the attachment point of the experimenter's sensor with an alcohol cotton ball to prevent dust, dander, and hair from affecting the test results. The No. 1 sensor was placed on the tibialis anterior muscle of the lower limb, the No. 2 sensor was placed on the medial side of the gastrocnemius muscle, the No. 3 sensor was placed on the lateral side of the gastrocnemius muscle, the No. 4 sensor was placed on the biceps femoris, and the No. 5 sensor was attached to the external muscle of the femoral artery. When attaching the sensor, note that the sensor number must correspond to the corresponding number of the muscle. 
Experimental Scheme
The Shore A hardness tester measures the three pairs of experimental shoes designed by the author [4] . The hardness values of the experimental design are 50 degrees, 55 degrees, and 60 degrees respectively. The experimental shoes use a cross design method. When the sole hardness is 55. When Shore A is used, it corresponds to three different sole materials of TPR, MD and rubber; when the sole material is TPR, it corresponds to 50 different Sole A, 55 Sower A and 60 Sower A. The schematic diagram of the experimental shoes is as follows. Let the tester perform a test on the 10m trail for a few minutes. If the spindle type EMG is obtained, the placement position is correct. If the messy EMG signal is obtained, the sensor position is incorrectly placed and needs to be reattached. In the constant temperature room, the temperature is 26℃, the test distance is 10 m, and the device is worn for 1-2 minutes before the experiment to eliminate the discomfort when wearing the device. The testers walked in normal posture with shoes of different materials and hardness. The instructor also recorded the EMG signal, and each pair of shoes repeated experiments 5-6 times [4] .
Experimental Index
Selection and description of indicators: 1 integral EMG [5] (IEMG) refers to the area of the EMG image per unit time, and can reflect the number of muscle fibers during exercise and the discharge size of each exercise unit. 2 rms amplitude, refers to the root mean square value within a certain period of time, used to describe the average variation characteristics of myoelectricity. Used to estimate the amount of force generated. 3 Mean EMG (AEMG), an indicator of the amplitude change of the EMG signal, indicating the number of activations of the motor unit, related to central control.
Surface electromyography (SEMG) is a surface electromechanical device that guides and records a series of changes in neuromuscular signals from the surface of the skin, which can be used to reflect some information about neuromuscular activity. The intensity of the EMG signal and the magnitude of the amplitude can directly reflect the contraction and strength of the muscle. The denser the myoelectric signal, the greater the amplitude, the stronger the contraction.
Result

EMG Analysis
As can be seen from the figure below, the muscle discharge has a periodic change. The medial and lateral discharge of the gastrocnemius muscle is discharged earlier and at the same time. The tibialis anterior muscle discharge is slightly delayed, and the biceps femoris and lateral femoral muscles are discharged almost at the same time. From the EMG signal response, we can conclude that during the walking process, the gastrocnemius muscle first moves, then the tibialis anterior muscle re-energizes, and the muscles in the thigh area finally exert force. It can be seen from the figure that the myoelectric signals of the tibialis anterior and gastrocnemius muscles are dense, indicating that the muscle movement of these parts is large, playing a major role in walking, and the signal intensity of the biceps femoris and lateral femoral muscles is small, indicating these muscles. It plays an auxiliary role in the movement process. The medial and lateral gastrocnemius had the longest discharge time, followed by the tibialis anterior muscle, and the lateral femoral muscle. The shortest discharge time was the biceps femoris. It is indicated that the muscle activity of the medial and lateral tibialis anterior muscle of the gastrocnemius muscle is higher during walking.
The effect of the hardness of the sole and the material on the myoelectric properties of the lower limb muscles during walking: 1 In the 10m free walking experiment, due to the difference in material, hardness and experimenter of the children's shoes, Inconsistent use. Therefore, the average electromyogram (AEMG) is used as an indicator to indicate the average work size. It is equal to the ratio of the integral of the time series to the time, which is the size of the work per unit time, thus eliminating the effect of the time difference on our results. In order to reduce the error, we adopt a single individual analysis method, using a variety of experimental data, presenting by means of mean value plus standard deviation, testing the experimental data for homogeneity of variance, and analyzing the hardness of the sole to the EMG signal by single factor in SPSS. The impact [7] .
Fig. 4 Electromyogram
The Effect of Shoes Hardness on Myoelectric Signal
It can be seen from Table 3 that the material and hardness of the sole have certain influence on the EMG signal, but there are obvious differences between the individuals. The hardness of the sole of the third tester has little influence on the EMG signal, and the muscles of the lower limbs are The AEMG values have no significant effect and may be related to the subject's walking posture and physical state. The hardness of the sole has a significant effect on the AEMG value of the tibialis anterior muscle of each subject, but different subjects respond differently to the hardness of the sole. Tester 1 has three effects on the EMG signal. The tester 2 has a hardness difference between 50 and 60. The tester 4 has a small difference between the hardness of 50 and 60, which is different from the difference of 55. Big. Tester 5 has a small difference between hardness 50 and 55, which is quite different from 60. Tester 6 has a small difference in hardness 50 and 60, which is quite different from 55. As the hardness of the sole increased, the AEMG values of the tibialis anterior muscle of each subject showed different trends. The trend of change between the subject 1 and the subject 2 is inconsistent, and the rest of the subjects are first reduced and then increased. The AEMG value of the tibialis anterior muscle of the subject was the largest, and the average tibialis anterior muscle had the highest work intensity during walking [8] .
From the surface of the gastrocnemius muscle EMG signal can be seen, in the 1, 2, 4 testers at a hardness of 55 when the EMG signal is stronger, the No. 1 tester signal amplitude is the largest, reaching 9, 2, 4 although there are differences, but the difference is relatively small. On the 5th, the tester happened to be the opposite. At a hardness of 55, the myoelectric signal was the smallest and the overall difference was small. There was no significant difference in No. From the size of the biceps muscle EMG signal in Table 3 , it can be seen that the myoelectric signal is stronger when the hardness is 55 Shore. On the contrary, 1, 4, and 6 are weaker at 55 Shore. There was no significant difference in the No. 3 myoelectric signal, indicating that the hardness had no significant effect on the No. 3 myoelectric signal. The difference between different individuals is relatively large, the No. 1 EMG signal is the weakest, and the No. 2 EMG signal is the strongest [9] .
At the same time, we can see the signal of the lateral femoral muscle. The amplitude of the 2, 3, and 4 EMG signals is not very large. On the 1st and 5th, the myoelectric signal was the strongest at hardness 55, and the difference in hardness on the 5th had a significant effect on the myoelectric
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signal. On the 6th, the EMG signal was not much different at the hardness of 50 and 55 Shore, and the EMG signal was strong at 60 Shore.
Effect of Materials on Myoelectric Signals
It can be seen from Table 4 that different individuals have significant effects on the EMG signals in the biceps and lateral femoral muscles. It can be seen from the table that the myoelectric signal is more affected by the shoe material, and the individual difference is relatively large. We present the myoelectric signals of different materials, different muscles, and different individuals in a histogram. It can be seen from the table that the difference between TPR material and rubber material in 3, 4, and 5 is significant, and 5 and 6 are the difference between rubber and MD material. The muscle activity of the three, 1, 2, and 4 bodies decreased in turn. The No. 3 individual myoelectric signal was relatively stable, indicating that the material had the least effect on the muscle activity of No. 3. It can be seen from the table that the difference between TPR material and rubber material in 3, 4, and 5 is significant, and 5 and 6 are the difference between rubber and MD material. The muscle activity of the three, 1, 2, and 4 bodies decreased in turn. The No. 3 individual myoelectric signal was relatively stable, indicating that the material had the least effect on the muscle activity of No. 3 [10] .
As can be seen from the table, different materials have less effect on the myoelectricity of the medial gastrocnemius. There were differences in the individual's myoelectric signals. There were no significant differences in 1, 2, 3, and 5, 4 was relatively low, and the difference in No. 6 was very obvious, indicating that the individual differences were relatively large, but the differences in materials were relatively small on the 6th. The muscle activity of the extrafusal muscles is small, and the myoelectric signals between individuals are also significantly different. No. 5 and No. 6 have obvious differences between rubber and MD materials, and there is also a significant difference between No. 5 TRP and rubber.
There are significant differences in the myoelectric signals between the biceps when walking, and the activity of the biceps 2 and 1 is the most obvious and least obvious. 4, 6 in the TPR and rubber materials, the difference in myoelectric signals is large, 5,6 in the rubber and MD materials, the difference in myoelectric signals. As can be seen from the data of the lateral femoral muscle, there is a very large difference in muscle activity between individuals, between 1, 2, and 6.
The difference is small, and the difference between 4 and 5 is also small. 2, 5, 6In the material is a large difference between rubber and MD, 2,6 rubber when the EMG signal is larger than MD, and 5 is the opposite, MD's EMG signal is stronger. 1,5,4 have significant differences in myoelectric signals in TPR and MD materials, 1,5 muscle activity is stronger in MD materials, and 4 muscle activity is stronger in materials with TPR.
Summary
By changing the myoelectric signal of 6 children wearing different materials and different hardness of the children's shoes when walking, we can see that, during free walking, the tibialis anterior muscle activity is greater at TPR60, and the gastrocnemius muscle activity is greater at TPR55. Hardness has less effect on the biceps femoris and lateral femoral muscles. At the hardness of 55, the wearer's EMG signal of the rubber material sole is the largest, and the muscle activity is relatively large. For the gastrocnemius muscle, the muscle activity of the TPR material is greater, and the material has more influence on the biceps femoris and the lateral femoral muscle. small. The myoelectric signal of the leg changes periodically. Among them, the tibialis anterior muscle and the gastrocnemius muscle have strong electromyographic signals, and the activity of the biceps femoris and lateral muscles is relatively weak. The hardness of the sole has the most significant effect on the AEMG value of the tibialis anterior muscle, and the AEMG value of the tibialis anterior muscle is the largest, and the effect on the medial length of the gastrocnemius muscle, the lateral gastrocnemius muscle and the lateral femoral muscle AEMG is significant, and the AEMG value of the biceps femoris is the least affected. Significant. The sole material has a significant effect on the AEMG values of the medial and lateral femoral muscles, followed by the medial and biceps muscles, with little effect on the tibialis anterior muscle. It can be seen that as the hardness of the sole increases, there is no uniform trend in the magnitude of AEMG values in the muscles of the lower limbs. The hardness of the sole has a significant effect on the activity of the tibialis anterior and gastrocnemius muscles, followed by the medial and lateral femoral muscles. The sole material has a greater influence on the activity of the tibialis anterior and lateral femoral muscles, followed by the medial and lateral of the gastrocnemius. Overall, the tibialis anterior muscle has the greatest contribution.
Changes in sole hardness and material have an effect on the pressure and gait of the child while walking. The specific conclusions are as follows:
Surface electromyography experiments showed that the changes in sole hardness and material had an effect on the activity of lower limb muscles during free walking, but there was no uniform trend in the changes of muscles.
Outlook: Due to the limited time and energy of individuals and the limitations of scientific research, there are many areas for improvement. Surface electromyography can be combined with kinematics to study; use modeling method to simulate human walking process on computer, simulate repeated test; use subjective evaluation scale, combined with physiology (electromyography, blood flow oxygen, etc.), Psychology (heart rate) conducts a comprehensive study of the exercise process.
Suggest:
In addition to the size of the shoe size, the hardness of the children's shoes manufacturer, the material, but also to indicate its efficacy and role, suitable for the crowd. Parents need to choose the right shoes according to the actual situation of their children. If necessary, take the children to the hospital for examination. Follow the doctor's advice to choose shoes to prevent the deformity of the children's feet. insufficient: 1) In this paper, the hardness of the sole is small, and several sets of different sole hardnesses can be set up for further study.
2) The number of experimental personnel also needs to be increased to reduce the error and improve the accuracy of the experimental data.
